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(71) We, RuHBGR & Plastics Re- 
search Association of Great Britain, a 
British ComDaoyp of Shawbmy, Shiewsbuxy, 
Shiopsfaireii do hmby declare the myeatbn, 
for which we pray that a patent may be 
granted to us. and fhe method by which it is 
to be p6xfoimed» to be particolaily described 
m and 1^ lbs following statement: — 

Hie present invention concotns mbaog 
devices. 

Accordfa^ to the present invmtion. a miji:- 
iog devke o^nprise^ a pair of coaxiaDy 
arranged chambers which are interconnected 
by means of a phixality of dearanoe pass- 
ages formed betw^ a set of radially extend- 
ing rollers and two annular supporting race- 
ways therefor, means for eCEecting relative 
rotation of the rollers and the raceways, 
and means for introdudng material to be 
mbced to one of the chambers in a manner 
to force the mixture through said clearance 
passages between the rollers and the race- 
ways. The roHm can be cylindrical hi 
which case a suitable cage would be pro- 
vided, bat pie&rably they are tapered 

In a pr^rred embodiment a second set 
of rollers is provided, die individual rollers 
of wbkh extend radially between a second 
pahr of coaxial chambers^ with the latter 
chambers inteioonnected by a plurality of 
clearance passages formed bctwewi the 
second s^ of roOers and a pair of annular 
raceways AereEor, the two radially outer 
chambers of said two pairs bd^g connected 
tracer by means of an annular passage 
wterdiy flie mktuxe is caused to pass 
tioonsji bodi sets of rollers in its passage 
tiuoogli tte mixing device. 

The means fbr introdudng material con- 
veniently c(Hnprisc5 a soew-conveyor wUdi 
is lOtataUe wtflun^ a qfedrical casfaig to 
traniroort material from a material inpift to 
a ramally inner of die first jpahr of diambers. 

Tke invcailion will be torther described, 
by way of example, with reference to the 
drffniog accompanying the Provisional 
Specification which is an axial section 
' one onbodiment of a midiig devke 



constructed in accordance with the present 
invention. 50 

Ttie mixh^ device includes a hdlcal screw 
conveyor 10 which is mounted for rotation 
witiun a cylindrical casing 12. one end of 
the conveyor 10 being jontnaHed in an end 
wan 14 of the cashig 12 and the other end 55 
bemg joumalled withm a cylmdncal diam- 
ber 16 wMch h of greater diameter than 
the cashffi 12 but whidi is jomed to the 
casisig 12. The joint between die con- 
veyor 10 and the end wall bearing is sealed 60 
by a gland 18 to ensure that aU material 
introduced into an input port 20 located at 
the end of the casing 12 adjacent the end 
wall 14 is carried through the casing 12 by 
the conv^or 10. The end of the screw 65 
conveyor 10 projecting from the end wall 
14 of the casmg 12 is connected to a drive 
mecbanism (not shown) whereby the con- 
veyor can be rotated, preferably at a con- 
stant speed. 70 

The end of the screw conveyor remote 
from the end wall 14 carries a circular disc 
22 which is located within die cylhnirksl 
chamber 16 b^ means of two beaiduDigs 24, 
26 each of vtiiidi comprises two fiat frusto- 75 
conical raceways 30, 32 and 36. 38 and a 
plurality of tapered rollers 40, 4Z The 
bearing 24 is located between the ^sc 22 
and one toA wall 28 of die cashsg 16» widi 
its one conical raceway 30 ioined to the 80 
disc 22 for rotation therewith and its odier 
raceway 32 joined to the ftced end wall 28 
of the casmg 16. The acran^em^t is such 
that an annular chamber 60 is formed radi- 
ally inwardly of the rollers 40. between the 85 
lofleis 40 and the shaft 10 of tiie soew 
conveyor, material beiqg conveyed to this 
chamber 60 by the convpyor from die hiput 
port 20. FOrthemiore; an annukr chamW 
62 is formed radially outwardly of the roDem 90 
40» between the rollers 40 and liie hifanna] 
cylmdrkal wall of the cashm 16. 

The bearing 26 is located betweoi the disc 
22 and the otlier end wall 34 of the caamg 
16 trith its one conical raceway 36 joined 95 
to the disc 22 for rotation therewidi and iti 
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other raceway 38 joined to the fixed end 
waH 34 of the casmg 15. Adjac^t ones 
of the tapeced roDers 40, 42 are in longi- 
tQdinal contact at their periph^ies. Thus, 
5 a pair of clearance passages of roughly 
triangular cross^ection are defined between 
each pair of adjacent rollers and the corre- 
sponding si^porting raceways. As in ^ 
bearing 24, chambers 64 and 66 are fonned 

10 raiSany inwardly and radially outwardly 
of tiie toDers 42, respectively. An annular 
passi^ 44 is fonned between the peripheral 
smface of the disc 22 and the side wall of 
the casing 16 which passage 44 connects to- 

1^ gether the chambers 62 and 66 and hence 
connects tog^tlier the deaiance passages of 
the bearfa^ 24 with those of the bearing 26. 

Hie chamber 64 at the radially inner ends 
of said clearance passages of the bearing 26 

20 communicates wim an annular passage 46 
fonned between the race members of the 
bearing 26 and a cylindrical exten^n 48 
of the shaft of the screw-conveyor 10. This 
cylindrical ertension 48 terminates in a 

25 conical portion 50 which cooperates with a 
screw-threaded tapered plug 52 havii^ a 
naah 54 to provide an adjustable output 
for the device as will be herehiafter more 
fully explained 

30 The cylmdrlcal casing 16 is jomed to the 
casitig 12 by means of an annular flange 
which forms the end wall 28 of the casing 
16, the connection h^sig made by a number 
of s^^ews 56 and sprh^ vt^ers 58 which 

35 SCTve to maintahi ttie ToUe^ and raceways 
of the two bearings 24, 26 in contact 

In use; the conveyor 10 is rotated at a 
constant speed whereby the rollers 40. 42 
are also rotated by virtue of roDuig contact 

40 with the rotatmg raceways 30, 36 rwpec- 
dvely* Roughly premhted material is hitro- 
dnced into the casmg 12 by way of the 
mput port 20 and is conveyed along the 
casmg 12 towards the disc 22 by the screw 

45 conveyor 10. When it reaches the dmmber 
60 of the bearing 24, the axial path of the 
material is blocted by the disc 2^ and the 
material Is forced radially outwards dux}Ugh 
the clearance passages formed between the 

50 rollers 40 and their raceways 30» 32 and 
into the chamber 62. During this passage 
throng^ the rollers, an intensive mUhng and 
mixing action takes place whidi results in 
a thoroughly mixed and dispersed material 

55 The material is then forced through the 
annular passage 44 to Ae chamb^ 66 from 
which it parses radiaSy inwardly Aro^ the 
clearance passa^ between the rollers 42 
and their race\^ys 36, 38 to the annular 

60 chamber 64 during whidi die material is 
a^Bin subjected to an intensive mSUing and 
mixing actioiL The material th^ passes 
Biong the pas^ige 46 and is finally dis- 
charged through the output nozzle 54. The 

65 nozzle 54 is screwed into the end of tte 



casing 16 so that the clearance b^ween it 
and Sie conical extension 50 can be varied 
whereby the back pressure in the casing; 16 
can be adjusted to control the throu^ut 
of the mixer and to mcrease or deocease 70 
the time for which tiie matei^ is sub- 
jected to the milUng action. 

In the event that incr^used mixfa^ is re- 
quired with higji throu^put rates, further 
disc 22 and further sets of raceways and 75 
rollers can be mounted on the eaid of the 
conveyor shaft so as to be in series with 
those shown in the Ulusttated embodhnent 

The screw-conveyor 10 may be replaced 
by any odier suitabte means for introduc- 80 
ing the material radially inwardly of the 
first bearing 24 so that it is forced out- 
wardly through this bearing 24. 

Ahhongh tapered rollers are preferred, 
they could be replaced by parafld c^- 85 
drical rollers held m a suitable cage. For 
mixing certain materials, it is advantageous 
to surround the casing 16 with a coolmg 
water-jadcet 

Ahhoi^h the disc 22 is shown as beung 90 
separate from the adjacent raceways 30 and 
36, these members can of course be int^caL 

WHAT WE CLAIM IS:— 

1. A mixfa^ device comprismg a pah of 95 
coaxially arranged diambers whidi are inter- 
coni^ed by means of a plm^dity of clear- 
ance passages formed between a set (tf 
radial^ extending rollers and two annular 
simporting raceways dierefor. means for 100 
effecting relative rotation of the rollers and 

the raceways, and means for introduch^ 
material to be mixed to one of the chambers 
m a manner to force the mixture llirot^ 
said clearance passages between the rollocs 105 
and the raceways. 

2. A mixing device as clahned in dahn 
1 in which the rollers are tapered 

3. A mixing device as clahned in daim 

1 m v^tch the toilets are cyllndricaL 110 

4. A mixmg device as dmmed In claim 

2 or 3 in which adjac^t tollers are in 
longitudinal jperipheral contact whereby pairs 
of said adjacent rollers define two said 
dearance passages with the raceways. 115 

5. A mixing device as dabned in any 
of dahns 1 to 4 in wliich a second set of 
rollers is provided, the individual rollm of 
which extend mdially between a second pair 

of coaxial diambers, with the latter cham* 120 
bers interconnected by a plurality of dear- 
ance passages formed bet^^ the ^cond set 
of roDers and a pair of annular raceways 
therefor, the two radially outer diambeirs 
of said two pairs beii^ connected to^^her 125 
by means of an annular passage wfaereh7 the 
mixture is caused to pass dirough both sets 
of rollers in its passa^ through &e mixhig 
deme. 

6. A mixii^ device as dafaned in any 130 
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of daims 1 to 5 in vAdA said means for 
intcoducing material compdses a scfew« 
conveyor vriiidi IB zotataUe urilihin a cylin- 
drical casing to transport materia! from a 
5 material inpot to Oue rai^ally inner of llie 
first pair of chambers. 

7. A mixing device as claimed in claim 

6 in vfhk±. tlie screw conveyor inclades a 
shaft which extends coaadalhr tfaioiQh tfae» 

10 or each, radially inner chamber and which 
carries one raceway assodated wldi they or 
eadbu roller s^ for rotation therewith, 
whereby, when the shaft is rotated. saM one 
raceway, or raceways, is rotated relative to 

IS the other to bring about rotation of the 
rdlers located Oerebetween. 

8. A mizinfi device as daimed in dahn 

7 when dmnlnit i^on daJms 5 and 6 hi 
vA^ch a disc is ooaiially mounted on tRe 

20 conveyor shaft, eadi Bido of the disc carry- 
ing a req^ective raceway assodated with one 
of the two 8^ of rdkxs; die other raceway 
assodated ^rith eadi roller set bdng rigidly 

25 9. A mixing device as daimed in daim 

8 in whidi die raceways carried by the disc 
are integrally formed UmamSb* 

10. A mmng device as daimed in dafan 



5 in vAash one or more fiirtlier sets of 
lollecs monnted between resfpective furdier 
pairs of raceways are provided, the dear- 
anoe passages defined by wliich befa% ar- 
to be connected in series widi Aose 
of file first and second sets. 

11. A nixing device as daimed in any 
previous daim in wh^ an adjustable nozzfe 
k provided at the final ontkt of die device 
by means of whidi the back pressure within 
the device can be adjusted to cbntnd tiie 
throug&|>ut thereof and to control the tbne 
for ySMi the material is subjected to flie 
mixing actioa 

12. A mixing device as claimed m any 
previous daim in which tiie» or eadi, set 
of rollers and their assodated raceways are 
an contained in a cyfindrical bousing. 

13. A mixing device constructed, ar- 
ranged and adapted to operate substantially 
asherdnbefore particulany described with 
reference to and as illustrated hi the draw- 
ing acoompanyiiig the Proviskmal Sped- 
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